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Figure 3. Relative amplitudes of the first six modes of radial pulsation of the n = 5 finite radius model. displacement of the overtones increases monatomically with mode number.
Furthermore, the maximum relative displacement of the higher modes remains constant with increasing radius for n = 5 and these maxima decrease with increasing mode number. The results certainly suggest that stars of the highly centrally condensed type are likely to excite only the fundamental mode of pulsation and that the radial velocity and light curves will not be complicated by the superposition of higher modes. The non-linear analysis would probably confirm that the higher modes contribute very little to the overall amplitude of displacement and that a non-skewed radial velocity curve with a sinusoidal profile could be expected. Buchdahl, H. A., Aust. J. Phys., 31, 115 (1978) . Chandraseantroduction to the Study of Stellar Structure, University of Chicago Press (1939). Murphy, J. O., Proc. Astron. Soc. Aust., 4, 37 (1980) . Schwarzschild, M., Astrophys. J., 94, 245 (1941) . Van der Borght, R., and Murphy, J. O., Mon. Not. R. Astron. Soc, 131, 225 (1966) . Pi is estimated to be large in the earth's core, it is typically small in the astrophysical domain because of radiative cooling with values of the order 10"". Both the determination of the critical Rayleigh number, from the linear theory for the onset of convective overstability in the presence of a uniform magnetic field, and the calculation of the Nusselt number when the effects of selfinteracting cells of the hexagonal type are incorporated in the non-linear theory of hydromagnetic cellular convection, require the specification of the magnetic Prandtl number. To establish the influence of p 2 on the convective regime some results for these two cases, which have intrinsic interest in astrophysics, are detailed here within the limitations of the selected parameter ranges which lead to stable and convergent numerical solutions.
Chandrasekhar (1961) established that the presence of a magnetic field inhibits the onset of both cellular convection and overstable motions in a fluid layer which is heated from below, and the extent of this inhibition is normally gauged by the increase in the critical Rayleigh number R c as a function of the magnetic strength expressed by the Chandraumber Q, for a particular horizontal wave number a. Here both R and Q follow their usual determinations. When cellular convection has been established, requiring R >R C , the Nusselt number N, which specifies in non-dimensional terms the total heat transported across the fluid layer and has value 1 in the absence of convective processes, as calculated from the nonlinear theory is also a decreasing function of Q for any horizontal wave number which supports convection.
The basic non-linear equations for steady state cellular hydromagnetic convection in a Boussinesq layer of fluid heated uniformly from below are given by (Van der Borght and Murphy 1973)
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where D = -f-. Utilizing appropriate truncated Fourier expansions for each of the dependent variables, numerical solutions have been obtained for the above set of differential equations subject to the stated boundary conditions, for a range of parameter values which support cellular convection. For p 2 to be a viable parameter of this system the basic requirement is that C •$• 0; this condition is met when the planforms defining the horizontal cellular pattern are of the hexagonal type (Chandrasekhar 1961) in which case C takes the value 1/V6. In particular we are specifically interested in the dependence of the total heat transported across the fluid layer on p 2 and will accordingly restrict our discussion of these numerical results to the computed quantity
which is constant across the entire convection zone.
Several physically significant features are manifest in Figure  1 which illustrates the variation of N with log p 2 for the indicated values of the Rayleigh number and Chandrasekhar numbers 0 together with/?, = 10 2 and a = V0.7 ir. Overall, it can be claimed that the magnetic Prandtl number has little influence on N for each R when the implied magnetic field is small, and further the magnetic field strength has little effect on JV for each R when the magnetic Prandtl number is large. This indicates that the magnetic field no longer has an inhibiting role when p 2 is large and that the viscous forces are probably dominant. Specifically, for values of p 2 < 1 we observe from these calculations that N is tending to a constant value dependent upon R and Q and that the heat transported by convective motions is independent of the magnetic Prandtl number. However, for a particular value of R, these constant values of N show a strong dependence on the magnetic field strength with a resulting reduction in N by a factor of = 0.5 following an increase in Q of 10' 5 . It is only over the very limited range approximated by 1 < Pi < 10 3 \ and in the presence of a strong magnetic field, that N varies rapidly with p 2 for the values of R considered. Outside this range N is constant with respect to p 2 for specified Q and R in the case/?, = 10 2 and a = V0.7 T. In response to these numerical findings, the proper choice of p 2 for astrophysical applications is clearly significant when calculations on convective energy transport are involved.
An investigation of the time-dependent linear equations (Chandrasekhar 1961) has established that the parameter ranges considered in this study are valid for stationary convection. Solutions from this linear model also show that in the presence of a strong magnetic field, the effect of increasing p 2 is to facilitate the onset of convection; which parallels the results from the present non-linear study, where it is found that for strong magnetic fields, convective heat transport increases with p 2 . Chandrasekhar, S., 'Hydrodynamic and Hydromagnetic Stability', Oxford University Press (1961). Weiss, N. O., Problems in Stellar Convection, I.A.U. Colloquium No. 38, 176 (1976) . Van der Borght, R., and Murphy, J. O., Aust. J. Phys., 26, 617 (1973) .
